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(54) Sustained release pheromone dispenser 

(57) The present invention provides a sustained re- 
lease pheromone formation comprising the sex pherom- 
one substance which is an aldehyde compound wherein 
the formation can prevent the degradation of the alde- 
hyde compound and release the compound at an uni- 
formed rate during the control term of the subjective pest 



insects. The sustained release pheromone formation is 
obtained by mixing an aliphatic derivative of which 
number of carbon atoms is equal to or less than that of 
the sex pheromone substance with a C10.18 aldehyde 
which is a sex pheromone and then filling the resulting 
liquid mixture in a plastic container. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention is related to a sustained 
release pheromone formation to be used in a so-called 
mating disruption method, that is, a method for control- 
ling pest insects by releasing the sex pheromone of the 
pest insects over the field, thereby disrupting their mat- 
ing. 

2. Description of the Related Art 

[0002] Controlling pest insects by disruption of mating 
is carried out by releasing the artificially synthesized sex 
pheromone of the target pest insects in the air and dis- 
turbing the communication between males and females 
to decrease a mating ratio, thereby controlling the ap- 
pearance of the next generation. The sustained release 
formation of a sex pheromone is required to have a per- 
formance permitting the stable release of the sex phe- 
romone during the generation stage of pest insects. The 
release of sustained release pheromone formation is 
controlled at a predetemnined rate for a long time by 
putting the formation with one or more components of 
the sex pheromone or geometric isomer thereof in a 
plastic container and then permeating the mixture 
through the plastic film of the container. 
[0003] The sex pheromone of pest insects such as 
Chilo suppressans, Heliooverpa assuiata and Helicov- 
erpa armigera is an aliphatic aldehyde compound hav- 
ing 10 to 18 carbon atoms. Using the above-described 
sustained release formation, the release rate decreases 
because the aldehyde compounds easily undergo deg- 
radataion such as oxidation, polymerization or the like. 
As a countermeasure against it. a stabilizer such as anti- 
oxidant or polymerization inhibitor is added. The antioxi- 
dant or polymerization inhibitor is effective for stabilizing 
the liquid of the formation in a plastic container, but ex- 
hibits no effects for the aldehyde compound once per- 
meated from the container. The aldehyde compound 
permeated from the container undergoes polymeriza- 
tion reaction on the outer surface of the container and 
forms a polymer layer, which markedly decreases the 
release rate of the aldehyde compound from the con- 
tainer. It is therefore necessary to install the sustained 
release formations plural times during the control term 
of pest insects, which inevitably increases the applica- 
tion labor. 

SUMMARY OF THE INVENTION 

[0004] ; As a solution to these problems, the present 
inventlori has been completed. An object of the present 
inventkjn Is to provide a sustained release pheromone 
formatkyi comprising an aldehyde compound, which 



formation is capable of preventing the degradation of the 
aldehyde compound, thereby releasing the aldehyde 
compound at an uniformed rate during the control term 
of pest Insects. 
5 [0005] The sustained release pheromone formation 
of the present invention which has been completed with 
a view to attaining the above-described object is ob- 
tained by filling, in a plastic container, a liquid mixture of 
a sex pheromone which is in the liquid form and is a 
^10-18 aldehyde and an aliphatic derivative of which 
number of carbon atoms is equal to or less than that of 
the aldehyde. 

[0006] The sustained release pheromone formation 
according to the present invention is applicable to the 
^5 disruptbn of mating of any Insects that have at least a 
sex pheromone which Is a Cio-ia aldehyde. Examples 
of the insects to which the sustain ed release pheromone 
formation of the present Inven^tion is applicable include 
Chilo, Chohstoneura, Helicoverpa, Heliothis, Patape- 

20 diasi'a, Plutella and Platyptilm genera. The formation is 
^ particularly useful for the control of Chilo supptsssaSs, 
Choristoneura fumiferana, HeScoverpa assulta, HeU- 
coverpa armigera, Heliothis virescens, Heliothis zea, 
Parapediasia tetemlla, Plutella xyhstalla and Ptotyptih 

2S ia carduidactyla. 

[QOOT] The present invention can be carried out suit- 
ably by using, as the aliphatic derivative, an aliphatic 
acetate of which number of carbon atoms is less than 
that of the aldehyde by 2 to 4. an aliphatic alcohol of 

30 which number of carbon atoms is less than that of the 
aldehyde by 2 to 6 or an aliphatk: carboxyiate ester of 
which number of carbon atonns is equal to or less than 
that of the aldehyde by 1 to 4. Since each of the above- 
described aliphatic derivatives has physical properties, 

35 such as film permeability and vapor pressure, simitar to 
the aldehyde, it is released and evaporated from thefor- 
matton together with the aldehyde, which prevents the 
retentfon of the aldehyde on the surface of the formation. 
In addition, the aliphatic derivative prevents the degra- 

-«> dataion of the aldehyde, because it is mixed at a proper 
concentratk^n in the formation. 

[0008] As the aliphatic derivative, usable is one or 
more than one aliphatic derivatives selected from the 
following (i) to (iii): 

45 

(0 an aliphatic acetate of which number of carbon 
atoms is less than that of the sex pheromone sub- 
stance by 2 to 4, 

(ii) an aliphatic alcohol of whk:h number of carbon 
so atoms is less than that of the sex pheromone sub- 
stance by 2 to 6, and 

(iii) an aliphatic carboxyiate ester of which number 
of carbon atoms is equal or less than that of the sex 
pheromone substance by 1 to 4. 

55 

[0009] Examples of the aliphatb acetate of which 
number of carbon atoms is less than that of the sex phe- 
romone substance by 2 to 4 include aliphatic acetates 
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having a linear, branched or cyclic alkyi or alkytene 
group having 6 to 16 carbon atoms, particularly lOto 16 
carbon atoms. Among them, the aliphatic acetates hav- 
ing a linear alkyI or alkylene group are preferred. 
[001 0] Examples of the linear, branched or cyclic alkyI 
group having 6 to 1 6 cartaon atoms include hexyl. heptyl, 
octyl. nonyl, decyl, undecyl. dodecyl, tridecyl, tetradecyl, 
pentadecyl. hexadecyl. methylpentyl, methylhexyl, 
methylheptyl. methyloctyl methylnonyl. methyldecyl, 
methylundecyl, methykdodecyl, methyltridecyl, methyl- 
tetradecyl, methylpentadecyl, ethylbutyl, ethylpentyl, 
ethylheptyl. ethyloctyl, ethylnonyl, ethyldecyl. ethylun- 
decyl, ethyldodecyl, ethyltridecyl. ethyltetradecyl, 
dimethylbutyl, dimethylpentyl, dimethylheptyl, dimethy- 
loctyl. dimethylnonyl, dimethykjecyl. dimethylundecyl. 
dimethyldodecyl, dimethyltrldecyl. dimethyttetradecyl, 
propylpentyl, propylhexyl, propylheptyl, propyloctyl, 
propylnonyl, propyldecyl, propylundecyl, propyllrldecyl, 
ethylmethylpentyl. elhylmethylhexyl. ethylmethylheptyl, 
ethylmethykxstyl. ethylmethylnonyl, ethylmethyldecyl, 
ethylmethylundecyl. ethylmethyldodecyl, ethylmethyltri- 
decyl, diethylpentyl, diethylhexyl, diethylheptyl. diethyl- 
nonyl, diethyWecyl, diethylundecyl, diethyldodecyl and 
cyclohexadecyl groups. 

[0011] Examples of the linear, branched or cyclic 
alkylene group having 8 to 1 6 carbon atoms include hex- 
enyl, heptenyl, octenyl. nonenyl, decenyl. undecenyl, 
dodecenyl, tridecenyl, tetradecenyl, pentadecenyl, hex- 
adecenyl, methylpentenyl, methylhaxenyl, methylhep- 
tenyl, methyloctenyl, methylnonenyl, methyldecenyl. 
methylundecenyl, methyldodecenyl. methyltrldecenyl. 
methyltetradecenyl, methylpentadecenyl, ethylbutenyl, 
ethylpentenyl, ethylheptenyl, ethyloctenyl, ethylnone- 
nyl. ethyldecenyl, ethylundecenyl, ethyldodecenyl, 
ethyltridecenyl, ethyltetradecenyl, dimethylbutenyl, 
dimethylpentenyl, dfmethylheptenyl. dimethyloctenyl. 
dimethylnonenyl, dimethyldecenyl, dimethylundecenyl, 
dimethyldodecenyl. dimelhyltridecenyi, dimethyltetra- 
decenyL propylpentenyl. propylhexenyl, propylhepte- 
nyl, propyloctenyl, propylnonenyl, propyidecenyl, pro- 
pylundecenyl. propyltridecenyl, ethylmethylpentenyl, 
ethylmethylhexenyl, ethylmethylheptenyl. ethylmethyl- 
octenyl. ethylmethylnonenyl, ethylmethyldecenyl. ethyl- 
methyl undecenyl, ethylmethykJodecenyl. ethylmethyl- 
tridecenyl, diethylpentenyl. diethylhexenyl, diethylhep- 
tenyl, diethylnonenyl, diethyldecenyl, diethylundecenyl, 
diethyldodecenyl. hexadienyi. heptadienyl, octadienyl. 
nonadienyl. decadienyl, undecadienyl, dodecadienyl, 
tridecadienyl. tetradecadlenyl, pentadecadlenyl, hexa- 
decadienyl, methylpentadienyl, methylhexadienyl, 
methylheptadienyl. methytoctadienyl. methylnona- 
dienyl, methyldecadienyl, methylundecadienyl, methyl- 
dodecadienyl, methyltrkjecadienyl. methyttetradecadi- 
enyl, methylpentadecadlenyl. ethylbutadienyl, ethyl- 
pentadienyl, ethylheptadienyl, ethyloctadienyl, ethyl- 
nonadienyl. ethyldecadienyl, ethylundecadienyl. ethyl- 
dodecadienyl, ethyltridecadienyl, ethyltetradecadienyl, 
dimethylbutadienyl, dimethytpentadldnyl. dimethylhep- 



tadienyl, dimethyloctadienyl, dtmethylnonadlenyl, 
dimethyidecadienyl, dimethyfundecadienyl, dimethyl- 
dodecadienyl. dimethyltridecadienyl. dimethyltetradec- 
adienyl. propylpentadienyl, propylhexadienyl, propyl- 

5 heptadienyl. propytoctadienyl. prcpylnonadlenyl, pro- 
pyldecadienyl, propylundecadienyl, propyltridecadi- 
enyl, ethylmethylpentadienyl, ethylmethylhexadienyl, 
ethylmethylheptadlenyl, ethylmethykxtadienyl, ethyl- 
methylnonadienyl. ethylmethyldecadienyl. ethylmethyl- 

10 undecadienyl. ethyimethyldodecadienyl, ethylmethyltri- 
decadienyl. diethylpentadienyl, diethylhexadienyl, di- 
ethylheptadienyl, diethylnonadienyl. diethyldecadienyl, 
diethylundecadienyl, diethyldodecadienyl and cy- 
clohexadienyl groups. 

[0012] Speclfk: examples of the aliphatic acetate of 
which number of carbon atoms is less than that of the 
sex pheromone substance by 2 to 6 include decyl ace- 
tate, undecyl acetate, dodecyracetate. tridecyl acetate, 
tetradecyl acetate, pentadecyl acetate, hexadecyl ace- 

2o tate. decenyl acetate, undecenyl acetate, dodecenyl ac- 
etate, tridecenyl acetate, tetradecenyl acetate, pentade- 
cenyl acetate and hexadecenyl acetate. 
[0013] Examples of the aliphatic alcohol of which 
number of carbon atoms is less than that of the sex phe- 

2S romone substance by 2 to 6 include aliphatic alcohols 
having a linear, branched or cyclk: alkyI or alkylene 
group having 4 to 16 carbon atoms, particularly 8 to 16 
carbon atoms. Among them, the aliphatic ateohols hav- 
ing a linear alkyI or alkylene group are preferred. 

30 [0014] Examples of the linear, branched or cyclic alkyI 
group having 4 to 16 cartoon atoms include, in addition 
to the above-exemplified linear, branched or cyclic alkyI 
groups having 6 to 16 carbon atoms. butyL pentyl, meth- 
ylpropyl, methylbutyl. cyclobutyl and cyclopentyl 

3S groups. 

[0015] Examples of the linear, branched or cyclic 
alkylene group having 4 to 16 carbon atoms include, in 
addition to the above-exemplified linear, branched or cy- 
clic alkylene groups having 6 to 1 6 carbon atonns, bute- 
40 nyl. pentenyl, methylpropenyl, methylbutenyl, cy- 
clobutenyl, cyclopentenyl, butadienyl. pentadienyl. 
methylpropadienyl, methylbutadienyl. cyclobutadienyl 
and cyclopentadienyl groups. 

p)Oiq Specific examples of the aliphatic alcohol of 
45 Which number of carbon atoms is less than that of the 
sex pheromone sut)stance by 2 to 6 include octand. no- 
nanol, decanol. undecanol. dodecanol. tridecanol. tet- 
radecanol. pentadecanol. hexadecanol, octenol, none- 
nol, decenol. undecenol. dodecenol. tndecenol. tetrade- 
50 cenol, pentadecenol and hexadecend. 

[0017] Examples of the aliphatic carboxylate ester of 
which number of carbon atoms is equal to or less than 
that of the sex pheromone substance by 1 to 4 include 
aliphatic carboxylate esters having a linear, branched or 
55 cyclic alkyI or alkylene group having 6 to 1 8 carbon at- 
oms, partrcularly 10 to 18 carbon atoms. Among them, 
the aliphatic carboxylate esters having a linear alkyI or 
alkylene group are preferred. 
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[001 8] Exampies of the linear, branched or cyclic alkyi 
group having 6 to 1 8 carbon atoms include, in addition 
to the above-exemplified linear, branched or cyclic alkyI 
groups having 4 to 16 carbon atoms, heptadecyl, octa- 
decyl, methylhexadecyl, methylhepladecyl. ethylpenta- 
decyl, ethylhexadecyl, dimethylpentadecyl, dimethyl- 
hexadecyl. propyitetradecyl, propylpentadecyl, ethyl- 
methyttetradecyl, ethyfmethylpentadecyl, diethyltridecyl 
and diethyltetradecyl groups. 

[0019] Examples of the linear, branched or cyclic 
alkyiene group having 6 to 18 carbon atoms include, in 
additbn to the alaove-exemplified linear, branched or cy- 
clic alkyiene groups having 4 to 16 carbon atoms, hep- 
tadecenyi, octadecenyl, methylhexadecenyl, methyi- 
heptadecenyl. ethylpentadecenyl, ethylhexadecenyi, 
dimethyipentadecenyl, dimethylhexadecenyl, propyttet- 
radecenyl, propylpentadecenyl, ethylmethyltetradece- 
nyl, ethylmethylpentadecenyl, diethyttridecenyl. diethyl- 
tetradecenyl, heptadecadienyl, octadecadlenyl, methyl- 
hexadecadienyl, methytheptadecadienyl, ethylpenta- 
decadienyl, ethylhexadecadienyl, dimethytpentadeca- 
dienyl, dlmethylhexadecadlenyl, propyltetradecadienyl, 
propylpentadecadienyl, ethylmethyltetradecadienyl, 
ethylmethylpentadecadienyl, diethyltridecadienyl and 
diethyltetradecadienyt groups. 

[0020] Specific examples of the aliphatic carboxylate 
ester of which number of carbon atoms is equal to or 
less than that of the sex pheromone substarrce by 1 to 
4 include methyl laurate, ethyl laurate, methyl myristate, 
ethyl myristate. methyl palmitate and ethyl paimitate. 
[0021] Incidentally, the aliphatic derivative can be 
used as a combination with more than one substance 
selected from the above-described (i) to (iii). 
[0022] When the aliphatic derivative has carbon at- 
oms more than the above-described range, the release 
of the aliphatic derivative becomes inferior to that of the 
aldehyde, inevitably leading to the retention of the alde- 
hyde on the outer surface of the formation and formation 
of a polymer layer. Moreover, the compositbn ratb of 
the aliphatic derivative in the formation increases, which 
dilutes the aldehyde, thereby deteriorating its release. 
As a result, the formation does not exhibit uniform re- 
lease. The number of carbon atoms exceeding the 
above range is therefore not preferred. 
[0023] When the aliphatic derivative has carbon at- 
oms less than the above-described range, on the other 
hand, the release of the al iphatic derivative exceeds that 
of the aldehyde, which controls the release of the akie- 
hyde and causes enrichment of the aMehyde. leading 
to the polymerization reaction. As a result, the formation 
does not exhibit uniform release. The number of carbon 
atoms less than the above range is therefore not pre- 
ferred. 

[0024] The present invention can be suitably carried 
out wh0n the weight ratio of the sex pheromone sub- 
stance to the aliphatic derivative ranges from 95:5 to 50: 
50, preferably 90:10 to 60:40. When the weight ratk) of 
the sex pheromone substance is less than 50:50, the 



released amount of the sex pheromone substance per 
one formation decreases. In this case, it is necessary to 
increase the number of formations to be applied per unit 
area. When the ratio exceeds 95:5, on the other hand. 

s the release amount of the sex pheromone substance is 
out of control and it retains on the outer surface of the 
formation and forms a polymer layer, which inevitably 
prevents the continuous release of the sex pheronxsne 
substance in a fixed amount. 

10 [0025] As the sex pheromone substance, usable in the 
present invention is at least one aliphatic aUehyde se- 
lected from the group consisting of Z5-decenal, n-do- 
decanal, Z5-dodecenal, Z7-dodecenal, Z9-dodecenai, 
E5Z7-dodecadienal, Z5E7-dodecadienal, Z5Z7-dodeca- 

is dienal, E723-ctodecadienai, ESEIO-dodecadienai, 
E8Z10<lodecadienal. ZBEIO-dodecadienal. E9, 11-do- 
decadlenal. Z9,11-dodecadienal, n-tetradecanal, Z5-tet- 
radecenal, Z7-tetradecenal, Zd'-tetradecenal, El 1 -te- tra- 
decenal, Z1 1 -tetradecenat, E8E 1 0-tetradecadienat, 

20 Z9E12-tetradecadienal, Z9Z11-tetradecadienal. Z9E12- 
tetradecadienal, E11,13-tetradecadienal, Z11,13-tetra- 
decadienal, Z9E11,13-tetradecatrienal, ZlO-pentadece- 
nal, E9Z11-pentadecadienal, n-hexadecanal, Z7-hexa- 
decenal. Z9-hexadecenal, ElO-hexadecenal, Z10-hexa- 

25 decenai, E11-hexadecenal, Z11 -hexadecenal, E6Z11- 
hexadecadienal, Z7E11-hexadecadienal, Z7Z11-hexa- 
decadienal, E9Z11-hexadecadienal, Z9El1-hexadecadi- 
enal, Z9E12-hexadecadienal, E10E12-hexadecadienal, 
E10Z12-hexadecadienal. Z10El2-hexadecadienal. E11- 

30 E13-hexadecadienal. El1Z1S-hexadecadienal. Z11E13- 
hexadecadienal. Z11Zl3-hexadecadienal. E4E6Z11- 
hexadecatrienal. E 1 0E1 2E 1 4-hexadecatrienal, E 1 0E 1 2- 
Z14-hexadecatrienal, n-octadecanal. E2-octadecenal, 
Z9-octadecenal, E11-octadecenal, Z11-octadecenal, 

3S E13-octadecenal. Z13-octadecenal. E14octadecenal. 
E2Z13-octadecadienal, Z3Z1S<x:tadecadienal, Z9Z12- 
octadecadienal, E11E14-octadecadienai, Z13Z15-octa- 
decadlenal and Z9Z1 2Z1 5-octadecatrienal. 
[0026] Anrtong them, n-tetradecanal, Z7-tetradecenal, 

40 E7-tetraciecenal, Z9-tetradecenal, E9-tetradecenaI. Z1 1 - 
tetradecenal, Ell-tetradecenal, n-hexadecanal, Z7-hex- 
adecenal. E7-hexadecenal, Z9-hexadecenal, E9-hexa- 
decenal. Z11 -hexadecenal, E11 -hexadecenal. n-octade- 
canal, Z9-octadecenal. E9-octadecenal, Z11-octadece- 

45 nal. El 1 -octadecenal, Z1 3-octadecenal and El 3-octade- 
cenal are particulariy preferred. 

[0027] The plastic container used in the present in- 
vention is made of a polyolefin polymer. Examples of the 
polyolefin polymer such as polyethylene, polypropylene 

so and copolymers containing at least 90% of ethylene 
such as ethylene-vinyl acetate copolymer and ethylene- 
acrylate ester copolymer The above-exemplified mate- 
rial permits the penmeation of the sex pheronnone sub- 
stance or aliphatic compound and the release of it from 

55 the film at a proper rate. 

[0028] The plastic container is in the form of a tube, 
capsule, ampoule or bag. Among them, the container in 
the tubular form is nrKsst preferred, because it pemriits 
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the uniform release of the sex pheromone substance for 
a long time. The release at a proper rate can be main- 
tained when the tube has an internal diameter of 0.5 to 
2.0 mm. preferably 0.6 to 1 .6 mm and has a wall thick- 
ness of 0.2 to 1.0 mm. preferably 0.3 to 0.8 mm. 
[0Q29] The sustained release pheromone formation 
according to the present invention is thus effective for 
preventing the degradataion of the sex pheromone sub- 
stance, whereby uniform release can be attained. The 
release rate can be controlled by adjusting the mixing 
ratio of the sex pheromone substance with the aliphatic 
derivative. 

[0030] Production examples of the sustained release 
pheromone formation according to the present invention 
will be described below. It should however be borne in 
mind that the present Invention is not limited to these 
productbn examples. It Is possible for those skilled in 
the art to modify the shape or produciton process of the 
plastic container, arrangement of the sustained release 
f onmatkyis or the like as needed depending on the field 
or kind of the pest insect to which the invention sub- 
stance is applied. 

[0031] The plastic container, more specifically, a pol- 
yethylene tube having a uniformed internal diameter 
and wail thickness is produced by extrusion. The sus- 
tained release formation is produced by preparing a liq- 
uid mixture wherein an aliphatic aldehyde and an 
aliphatic acetate have been mixed in a predetermined 
ratk). injecting the liquid mixture into the polyethylene 
tube from one end thereof, heat sealing both ends of the 
tube by a thermal trowel under pressure and then cutting 
each of the sealed portions of the tube. In the field to be 
subjected to pest insect control, the sustained pherom- 
one formatk^ns are arranged at equal intervals so as to 
accomplish the uniform release of a necessary amount 
of the sex pheromone substance over the field. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 Illustrates a time-dependent change of 
the remainhig ratio of the sex pheromone substance of 
ChUo supptBssalis in the sustained release pheromone 
formation. 

[0033] FIG. 2 illustrates another time-dependent 
change of the remaining ratio of the sex pheromone sub- 
stance of Chilo suppressaiis In the sustained release 
pheromone formation. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0034] The present invention will hereinafter be de- 
scribed more specifically by examples. It should howev- 
er be borne in mind that the present invention is not lim- 
ited to qr by them. Incidentally, prepared in Example 1 
is a sustained release fomnatbn composed of three al- 
dehyde components and an aliphatic acetate, while pre- 
pared in Comparative Example 1 is that composed sole- 



ly of the three aldehyde components employed in Ex- 
ample 1 A time-dependent change of the formation af- 
ter application in the paddy field is shown in each exam- 
ple. 

5 

(Example 1) 

[0035] A liquid mixture was prepared by mixing 7 parts 
by weight of a sex pheromone substance of Chiio sup- 

10 pressalis composed of 77 wt.% of Zll-hexadecenal 
(Z11-16: Aid). 8 wt.% of Z9-hexadecenal (Z9-16: Aid) 
and 15 wt.% of Z1 3-octadecenal (Z13-18: AW) and 3 
parts by weight of n-tetradecyl acetate (n-14: Ac). One 
end of a plastic container (polyethylene tube) having an 

IS intemal diameter of 1 .40 mm and outer diameter of 2.60 
mm was Immersed in the resulting liqukj mixture and the 
liquid mixture was injected therefrom into the container 
by suet ton. The container was heat sealed by a thennal 
trowel at every 200 nrvn under pressure and each of the 

20 sealed portions was cut for separation, whereby sex 
pheromone formations were produced by way of trial. 
The amount of the liquid mixture filled in each of the for- 
mations was 240 mg, of which 1 66 mg was the sex phe- 
romone substance of Chilo suppressaiis. 

2S [0036] Each of the resulting formations was attached 
to a rod and then, in the paddy field, exposed at 30 to 
50 cm high from the ground from May to September. 
Every month, five formations were collected and the re- 
maining amounts of Z11-hexadecenal. Z9-hexadecenal 

30 and Z13-octradecenal in the plastic container were 
measured. The measurement was carried out by cutting 
the collected formations into 1 .5 cm pieces, immersing 
them in acetone for 24 hours and analyzing the acetone 
solution by gas chromatography in accordance with the 

35 intemal standard method. The total amount of those 
three aldehyde components was designated as the 
amount of the sex pheromone substance of Chilo sup- 
pressalis and the remaining ratio was calculated by 
- connparing the remaining amount with the filled amount 

^ The results are shown in FIG. 1. 

(Comparative Example 1) 

[0037] Sustained release pheromone fonmatlons 
45 each containing 240 mg of only a sex pheromone sub- 
stance of Chilo suppressaiis was produced by way of 
trialby filling 77 wt.% of Zll-hexadecenal (Z11-16: Aid), 
8 wt.% of Z9-hexadecenal (Z9-16: Aid) and 15 wt.% of 
Z1 3-octadecenal (Z13-ie: Aid) in a plastic container 
so similar to that used in Example 1. These formations 
were applicated in the same field on the same day with 
those of Example 1 and were collected on the same day. 
The remaining ratio was calculated In a similar manner 
to Example 1. The results are shown in FIG. 1. 
ss [0038] As can be seen from FIG. 1 , it has been found 
that the fomnations of Example 1 released the sex phe- 
romone substance at an uniformed rate, while the re- 
lease rate of the sex pheromone substance from those 
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of Comparative Example 1 lowered with the passage of 

time. 

[0039] The sustained pheromone formations in Ex- 
amples 2. 3 and 4 contain the same aldehyde and, as 
the aliphatic derivative, an aliphatic acetate, an aliphatic 
alcohol and an aliphatic carboxylate ester, respectively, 
while the sustained pheromone tormation in Compara- 
tive Example 1 is composed solely of the same aldehyde 
as above. A change with the passage of time under pre- 
determined conditions was indicated. 

(Example 2) 

[0040] Sustained release pheromone fomnatlons 
were produced by way of trial by filling 50 wt.% of 
Z11 -hexadecenal as a sex pheromone substance of 
Chilo suppressalis, and 50 wt.% of n-tetradecyl acetate 
In a plastic container similar to that used in Example 1 . 
The amount of the liquid mixture filled in the container 
was 240 mg per formation, of which 120 mg was 
Z1 1 -hexadecenal. 

[0041] The resulting formations were left to stand un- 
der environmental conditions of the temperature of 30*'C 
and the wind velocity of 1 .0 m/sec. Until Day 30, fomna- 
tions were collected every 5 days and then, until Day 
150, two formations were collected every 10 days and 
the amount of Z11 -hexadecenal remaining in each for- 
mation was measured. The measurement was carried 
out by cutting the collected formation into 1 .5 cm pieces, 
immersing the resulting pieces in acetone for 24 hours 
and then analyzing the acetone solution by gas chroma- 
tography in accordance with the internal standard meth- 
od. The remaining ratio was calculated from the com- 
parison of the remaining amount with the filled amount 
of Z11 -hexadecenal The results are shown in FIG. 2. 

(Comparative Example 2) 

[0042] Sustained release pheromone formations 
were produced by way of trial by filling 240 mg per for- 
mation of Z1 1 -hexadecenal in a plastic container similar 
to that used in Example 1 , The remaining amount of 
Z11 -hexadecenal was measured with the passage of 
time under similar conditions to Example 2 sind based 
on it, the remaining ratio was calculated. The results are 
shown in FIG. 2. 

[0043] As can be seen from FIG. 2, it has been found 
that the formations obtained in Example 2 exhibited an 
uniformed release rate irrespective of the passage of 
time, while the release rate of the formations obtained 
in Comparative Example 2 decreased with the passage 
of time. 

(Example 3) 

[0044] Sustained release pheromone formations 
were produced by way of trial by filling 50 wt-% of 
Z11 -hexadecenal and 50 wt.% of n-dodecanol (n-12: 



OH) In a plastic container similar to that used in Example 
1 . The amount o1 the liquid mixture filled in the container 
was 240 mg per formation, of which 120 mg was 
Zn -hexadecenal. The remaining annount of Z11-hexa- 
5 decenal was measured under similar conditions to Ex- 
ample 2 with the passage of time and based on it, the 
remaining ratio was calculated. As a result, the forma- 
tions released Z11 -hexadecenal at a predetermined 
rate irrespective of the passage of time. 

(Example 4) 

[0045] Sustained release pheromone formations 
were produced by way of trial by filling 50 wt.% of 
Z11 -hexadecenal and 50 wt.% of ethyl laurate (CH3 
(CH2)ioCOOC2H5) in a plastic container similar to that 
used in Example 1. The amount of the liquid mixture 
filled In the container was 240 nffg per f omnatlon. of which 
120 mg was Z11 -hexadecenal. The remaining amount 
of Z1 1 -hexadecenal was measured under similar con- 
ditions to Example 2 with the passage of time and based 
on it, the remainrig ratio was calculated. As a result, the 
formations released Z11 -hexadecenal at a predeter- 
mined rate irrespective of the passage of time. 
[0046] As described above, the sustained release 
pheromone fomnation according to the present invention 
is effective for preventing the degradataion of an aliphat- 
ic aldehyde which is a sex pheromone substance and 
after application, is able to release the substance at an 
uniformed rate even after the passage of time. It is pos- 
sible to control the release rate by adjusting the mixing 
ratio of the sex pheromone substance with an aliphatic 
derivative. Accordingly, the substance can be released 
at an uniformed rate for the term (about 5 months) nec- 
essary for the control of pest insects. In addition, the 
conventional sustained release formation has so far 
been placed several times within the control tern of pest 
insects, but by the use of the sustained release forma- 
tion of the present invention, such a labor can be re- 
duced and moreover, the use of the sex pheromone sub- 
stance in excess can be avoided. 



Claims 

1 . A sustained release pheromone formation obtained 
by filling in a plastic container a liquid mixture of a 
sex pheromone substance that is a 0^Q^^Q a.\dehy6e 
and an aliphatic derivative of which number of car- 
bon atoms is equal to or less than that of the sex 
pheromone. 

2. A sustained release pheromone formation accord- 
ing to claim 1 , wherein said aliphatic derivative is 
one or more than one substance selected from the 
folbwing (i) to (iii): 

(i) an aliphatic acetate of which number of car- 
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bon atoms is less than that of the sex pherom- 
one substance by 2 to 4, 
(il) an aliphatic alcohol of which number of car- 
bon atoms is less than that of the sex pherom- 
one substance by 2 to 6, and s 
(iii) an aliphatic carboxylate ester of which 
number carbon atoms is equal to or less than 
that of the sex pheromone substance by 1 to 4. 

A sustained release pheromone formation accord- io 
ing to claim 1 or 2, wherein said plastic container 
comprises a polyolefin polymer and is in the form of 
a tube, capsule, ampoule or bag. 
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